S3
Experiments are presented in the order following the discussion of the manuscript.
Compound numbers are identical to those in the main text of the manuscript.
Section S2. Synthesis of the Starting Materials
2,2',3,3',5,5',6,6'-Octafluorobiphenyl-4,4'-dicarbonitrile (2) A 40 mL scintillation vial was equipped with a magnetic stirbar and charged with 2,3,5,6-tetrafluorobenzonitrile (2.27 g, 13.0 mmol) and 2,3,5,6-tetrafluoro-4-iodo-benzonitrile (3.01 g, 10.0 mmol). Vial was purged with N 2 and placed inside a nitrogen-filled glovebox.
Phenanthroline (0.90 g, 5.00 mmol) and CuI (0.95 g, 5.00 mmol) were added, followed by K 3 PO 4 (6.40 g, 30.0 mmol) and dioxane (12 mL). Vial was capped and taken out of the glovebox. Reaction mixture was stirred for 2 min at 25 °C and then placed inside an aluminum reaction block preheated to 125 °C, where it was stirred vigorously for 12 h. Reaction mixture was cooled to 25 °C, diluted with CH 2 Cl 2 (50 mL) and filtered through the plug of Celite to remove the inorganic salts. Filter cake was washed with additional CH 2 Cl 2 (3×25 mL). Resulting organic phases were combined and dry-absorbed on silica gel. After purification by column chromatography on silica gel using CH 2 Cl 2 / hexanes (gradient 10 % to 50% of CH 2 Cl 2 ) as eluent and evaporation of the fractions containing the product, title compound was obtained as a white crystalline solid (2.30 g, 66 %). R f = 0.27 (SiO 2 
Section S5. X-ray Crystallographic Analysis of MOFFs
Crystal Data for MOFF-1
A blue plate 0.10×0.10×0.04 mm in size was mounted on a Cryoloop with Paratone oil. Data were collected in a nitrogen gas stream at 100(2) K using phi and omega scans. Crystal-todetector distance was 40 mm and exposure time was 10 s per frame using a scan width of 0.5 °.
Data collection was 99.8% complete to 25.00 ° in θ. A total of 27288 reflections were collected covering the indices, −20<=h<=20, −18<=k<=18, −18<=l<=19. 6865 reflections were found to be symmetry independent, with an R int of 0.0272. Indexing and unit cell refinement indicated a primitive, monoclinic lattice. The space group was found to be P2/c (No. 13). The data were integrated using the Bruker SAINT software program and scaled using the SADABS software program. Solution by direct methods (SIR-2011) produced a complete heavy-atom phasing model consistent with the proposed structure. All non-hydrogen atoms were refined anisotropically by full-matrix least-squares (SHELXL-97). All hydrogen atoms were placed using a riding model. Their positions were constrained relative to their parent atom using the appropriate HFIX command in SHELXL-97. Crystallographic twofold symmetry was imposed on the structure during the refinement. Data were collected at 298(2) K using phi and omega scans. Crystal-to-detector distance was 60 mm and exposure time was 40 s per frame using a scan width of 0.3 °. Data collection was 99.8 % complete to 25.00 ° in θ. A total of 13682 reflections were collected covering the indices, −25<=h<=25, 0<=k<=21, 0<=l<=10. 3310 reflections were found to be symmetry independent, with an R int of 0.0631. Indexing and unit cell refinement indicated a C-centered, monoclinic lattice. The space group was found to be C2/c (No. 15). All measurements were made with a Siemens SMART platform diffractometer equipped with a 4K CCD APEX II detector. A hemisphere of data (1271 frames at 6 cm detector distance) was collected using a narrow-frame algorithm with scan widths of 0.30\% in omega and an exposure time of 40 s/frame. The data were integrated using the Bruker-Nonius SAINT program, with the intensities corrected for Lorentz factor, polarization, air absorption, and absorption due to variation in the path length through the detector faceplate. A psi scan absorption correction was applied based on the entire data set. Redundant reflections were averaged. Final cell constants were refined using 2215 reflections having I>10\s(I), and these, along with other information pertinent to data collection and refinement, are listed in Table 1 . The Laue symmetry was determined to be 2/m, and from the systematic absences noted the space group was shown to be either Cc or C2/c. The data crystal was found to be twinned, consisting of two major domains. A twinned integration was performed on the two separate domains to correct for overlap. Final least squares was done using the independent structure factors measured from each domain, with a normalizing scale factor between them. The asymmetric unit consists of one Cu atom, one fluorinated dicarboxylate ligand, and one-half DABCO molecule situated about a two-fold axis. The dicarboxylate was found to be disordered over two slightly different orientations, and this was treated by use of ideal rigid body refinement. The DABCO was found to be seriously disordered over three different orientations, and this was treated using distance constraints based on literature values.
The dicarboxylate ligand was refined anisotropically using restraints to make the U(ij) components approximate isotropic behavior. DABCO was refined isotropically. The final difference density map showed one very large peak of about 4.5 e − /Å 3 located on the two-fold axis between equivalent Cu atoms, and another smaller but significant peak of about 1.5 e − /Å 3 between Cu and DABCO. The distance between these peaks is 2.7A, virtually identical to the distance between the refined Cu atom and its two-fold relative. This larger density was included
in the final refinement as atom C25X in order to improve the least squares model, however since it does not make chemical sense to belong to the structure it was omitted from all other calcuations. Because the distance between the "ghost peaks" coicides with the observed [Cu···Cu'] separation, they are presumed to be the locations of Cu atoms in very minor third and fourth orientations of the unit cell which could not be identified during twin analysis due to very weak scattering. Crystal Data for MOFF-3
A blue block 0.12×0.06×0.04 mm in size was mounted on a Cryoloop with Paratone oil. Data were collected in a nitrogen gas stream at 100(2) K using phi and omega scans. Crystal-todetector distance was 40 mm and exposure time was 20 s per frame using a scan width of 1.0 °. Data collection was 99.8% complete to 25.00 ° in θ. A total of 37915 reflections were collected covering the indices, −19<=h<=17, −37<=k<=36, −15<=l<=16. 5907 reflections were found to be symmetry independent, with an R int of 0.0693. Indexing and unit cell refinement indicated a C-centered, monoclinic lattice. The space group was found to be C2/m (No. 12). The data were integrated using the Bruker SAINT software program and scaled using the SADABS software program. Solution by direct methods (SIR-97) produced a complete heavy-atom phasing model consistent with the proposed structure. All non-hydrogen atoms were refined anisotropically by full-matrix least-squares (SHELXL-97). All hydrogen atoms were placed using a riding model. Their positions were constrained relative to their parent atom using the appropriate HFIX command in SHELXL-97. SQUEEZE was used to treat the diffuse solvent contribution in the crystal. Its use has been noted in the CIF file. Crystallographic symmetry was imposed upon this complex during the refinement; for example, Cu1 and Cu3 atoms are at sites with 2/m symmetry, while Cu2 and water oxygens O1 and O2 lie on a mirror plane. 
Section S11. Dynamic Contact Angle Measurements
Before the measurements, all MOFFs were dried in a 120 ºC vacuum oven for 24 h. In addition, MOFF-1 was air-dried, and MOFF-3 was SCD-dried in order to retain their terminal MeOH and H 2 O groups, respectively. The finely ground MOFFs crystals were pressed between two Silicon (100) slides that had been previously rinsed with absolute EtOH and dried with a stream of nitrogen gas. After removing the upper slide, the exposed crystal surface was used for conducting contact angle measurements. A ramé-hart model 100 contact angle goniometer was employed to measure the contact angle of H 2 O, n-hexadecane and cis-perfluorodecalin on the MOFF-1, oven-dried 108 ± 2º ~0º ~0º
MOFF-2, oven-dried 151 ± 1º ~0º ~0º
MOFF-3, oven-dried 134 ± 1º ~0º ~0º
MOFF-3, SCD-dried 135 ± 2º ~0º ~0º
Pictures of oven-dried MOFF samples, after a drop of water was placed onto them
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